
I 882. 85 Trans. N. Y. Ac. Sci. 

age ; in other words for the entire reach of geological history ; and we 
are compelled to infer that either the astronomers are mistaken in their 
views of the genesis of the moon, and that she never formed part of the 
earth’s mass, or that her separation and recession to near her present 
distance took place before the beginning of geological history. Certainly 
so much of the geological record as is now submitted to our inspection, 
offers no evidence i n  confirmation of, but much that is diametrically 
opposed to, this high-tide speculation. 

COLUMBIA COLLEGE, N E W  YORK, 7anaary 2nd. 1882. 
MR. WM. EARL HIDDEN exhibited a remarkable and perhaps 

unique stone implement from North Carolina. Its form is that of a 
parallelograni of nezrly a foot in length, and five inches in breadth. 
The lower face is slightly convex from end to end, and its npper face 
rises into a conical or pestle-shaped handle, some six inches high, a t  
about the center. Dr. Newberry had suggested that its probable use 
was as a corn-muller. The specimen was plowed up in a field near 
Waynesville, Haywood Co., N. C., some three yews ago, and has been 
in Mr. Hiddeu’s cabinet for over a year. The material is a very com- 
pact gneiss. 

THE PRESIDENT remarked further on this very singular implement, 
and repeated his belief that it was probably used to grind corn, upon 
a flat or concave stone, making comparison of it with other forms of 
mullers, etc., known to us from various pzrts of America. 

He also laid before the Academy some of the advance plates of the 
Palaeontology of New York, prepared for the forthcoming volume by 
Professor Hall, and spoke of the great importance of a proper appro- 
priation by the Legislature for the completion of this noble monument 
to American science. There was danger that much of this carefully 
prepared material might fail of publication, and be lost to science, by 
a mistaken and u n a o r ~ h y  policy of “economy,” a id he sugg-sted 
that the Academy might, with great propriety, memorialize the Legisla- 
ture on this subject. 

Other remarks were made, in the same spirit ; and i t  was voted that 
the President and Secretary be constituted a committee to express the  
views of the Academy in the direction indicated. 

January 16th, 1882. 

SECTION OF PHYSICS AND ASTRONOMY. 
The President, Dr. NEWBERRY, in the Chair. 
Twenty-seven persons present. 
Prof. JOHN K. REES read the following paper : 
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THE INTERNATIONAL TIME-SYSTEM. 

For the past thirty years, observatories situated in different parts of 
the world have undertaken to " give time " to their adjoining sections 
of country, by the use of the electric telegraph.' 

At this present moment, prominent places in England and Scotland 
receive their time-signals from the Royal Obsrrratory at  Greenwich. 
There is but one standard time for the island, viz., the Greenwich time 
-1rcland probably gets h e r  time from the Observatory at Dublin. 

In Paris the Observatory clock controls by electricity many secondary 
clocks of fine norkinanship distributed throughout the city. 

There is also in Paris another system for distributing time, viz., the 
Pneumatic system. Dials in private houses, on the streets, etc., are 
.connected by pipes with a central reservoir containing air. From this 
reservcjir, bv proper mechanism, is sent every minute an impulse, which, 
compressing the air in the pipes, moves the minute-hand of each dial 
forward one minute-space. The system has met with great popular 
S U C C c s i  on account of its cheapness. It is to be said, however, that 
the time required for the impulse to travel from the reservoir to any 
dial is appreciable, and varies with the distance of the dial from the 
central reservoir. Some of the dials are therefore ten to twenty sec- 
onds slower than dials near the impulse-generator.* From many 
other obsrrvatories in Europe radiate time-systems of greater or less 
extent. 

In our own country, the observatories a t  Washington, Cincinnati, 
Cambridge, Albany and New York, began about twenty-five years ago 
to furnish time to railroads, jewelers and government offices. The  de- 
mand for accurate time has increased each year, until now we find 
many widely extended systems. The most important of these time- 
distributing centres a r e a s  follows : 

This 
system drops a noon-time ball in Washington, furnishes time to the 
government and city offices, and to the railroads. The Observatory 
clock can be conn-cted with the wires of the Western Union Comoany, 
so that time-signals can be sent to any part of the United  state^.^ 

2. The Harvard Observatxy System, Cambridge, Mass. This 
supplies time to many business houses in Boston, drops a noon-time 
ball from the roof of the Equitable Life Insurance Company's building. 
and furnishes all the railroads entering Boston, and other roads, with 
clock signals4 

3. From Allegheny, Pa., Professor Langley sends time to Pittsburg, 
and also to the Pennsylvania Railroad.6 

4. The Dudley Observatory at  Albany furnishes time to Albany, and 
.to the New York Central Railroad.6 

I .  The Naval Observatory System of Washington, D. C. 
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5. The Observatory at  Mount Lookout, near Cincinnati, supplies the 
city with time-signals, and several railroads get their time from the 
same observatory.’ 

6. The New York City system is under the control of the Western 
Union Telegraph Company. A noon-time ball is dropped from a pole 
on the roof of the company’s build:ng, and clock signals are sent to 
many subscribers in the city. The central clock here is regulated by 
time-signals received from the Naval Observntory at  IVashington, 
from Professor Langley’s observatory at Allegheny, Pa., and lrom 
IIarvartl Observatory. 

7. The Winchester Observatory (Yale College) system distributes 
time to the railroads and to sevtral cities in the State of Connecticut. 
The  State “has  enacted a stature making the use of New York time 
compulsory upon all transportatian companies within her limits.”* 

8. The Dearborn Observatory, of Chicago, is the centre of that city’s 
time-system, and supplies several raiiroads with time-signals. 

9. Radiating from the Observatory of Washington University, St. 
Louic, there is a city time-service of considerable e ~ t e n t . ~  Arrange- 
ments have been made to send time-signals ovrr the railroad lines 
centering at  St. Louis, South as fzr as Texas, and West probably as  
far as Denver. 

10. The Morrison Observatory, at Glasgow, Missouri, u s k g  Western 
Union wires, sow drops noon-time balls, at St. Louis and at Kansas 
City, and sends time-signals along several rdilroads. 

These are the most prominent time-centres in the United States. But 
there are many other centres of less importance. From almost every 
public and private observatory time is sent, in  one way or another, for 
the regulation of neighboring clocks. 

Every year the demand for accurate time becomnrs stronger and 
more extended. I t  is pos- 
sible for any business concern or private indiv dual to obtain accurate 

’ time from some observatory near by at  very small expense and trouble. 
The instant of mean or clock noon, a t  any place, is the time when 

the mean sun is on the meridian of the place. It is noon then for all 
places on that meridian. In four and a half seconds (for lat. 40°40) 
it is noon for places on the meridian about one mile west of the 
first meridian. Places about fourteen miles west of the first meridian 
will have local noon one minute later, and so on. 

No two places can have, astronomically speaking, the same local 
times unless they are on the same meridian. 

In large cities, and over lines of railroads, it has long heen the custom 
t o  disregard the changes in the local times as we pass to the east and 
t o  the west ; and the time, say, 01  the City Hall is used as  the standard 

The supply is tully equal to the demand 
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Standard 1 atandard 
Meridian I Time 

Geographical Section.1 west j slower 
of than 

Greenwich Greenwich 

time for the whole city ; and the time of some city on its line is e m  
ployed as the standard time for railroads. T h e  time adopted by a 
railroad soon becomes the standard for all cities along its line, and, 
shortly, local time, in its astronomical or true sense, is disregarded. 

Prof. Cleveland Abbe has shown, in his report to the Metrological 
Society, that  there are now used in this country, in operating railroads, 
seventy-five different standards of time. " Some of these are in error 
about a minute or  mole. Many do not differ among themselves more 
than one or two minutes. Some of them are furnished with uniform 
high accuracy by established observatories, others are furnished by 
jewelers employed by the railroads, and many are of very doubtful re- 
liability.""J 

T h e  scien'ific men of the country have long felt that there are too 
many standards, and that there is no system used in adopting them. 

T h e  subject of the Simpliticaticn of Time Standards " was taken u p  
in 1875 by a Committee of the American Metrolcgical Society. 

This Committee, adopting a system of Prof. Benj. Pierce, recom- 
mended (in 1879) : Fz'rst.--That the number of standards of time b e  
diminished, and sccofid, that  there be no more than one standard for  
every hour of longitude west of the meridian of Greenwich. 

The  relatims of the proposed standard meridians, to Greenwich (in 
longitude and time), to true local times of places adopting the stand- 
ards, and the designation of the proposed standard times, are given in  

Stan~ardTimesl~werorfaste 
than 

true "lccal times." 

1-j-- 
Newfoundland H. M. 5. 
New Brunswick. 1, boo 4. 0. 0. 
Nova Scoria. 
Canada. I 

1 '  

Miss. Valley, 
Missouri Valley. 
Upper Lakes, 
Texas, 

1 so0 ' 6 .  0. 0. 

Rocky Mt. Region. 1050 7. 0. 0. 

Pacific States, 
British Columbia, 1 

1 
I2O0 

Min. 
29 slower than St.Johns.N.F 
24 taster than St. j0hn.N. R 
'4 faster than Halifax, N. S. 
15 slower than Quebec. 
18 laster than Tmmto.  
76 slower than Boston. 

3 slower than New York. 
8 faster than Washtrgton. 
19 faster than Charle3:on. 
4 5  faster than Montgon cry. 
'4 faster than Buffalo. 
30 faster than netroit. 
38 faster than Cincinnati. 
o faster than h e w  Orleans. 
I taster than St. Louis. 
12 faster than St. Paul. 
18 faster than KansasCity. 
19 fas'er than Galveston. 
10 slower than Chicago. 
o faster than Denver. 
28 faster than Salt Lake City 
12 slower than San Dieso. 
10 laster than San Francisco. 
I I  faster t-an Olympia. 
12 faster than Victoria. 

i 

Designation of 
proposed 

Standard Time. 

[East'rn Time 

1 

i 1 AtlanticTime 
I 
I 

Valley Time. 

1 
Monnt'n time i Pacific Time 

1 
i 
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The section of country situated 7% degrees on either sideof a stand- 
ard meridian \vould adopt the time of that meridian. The greatest dif- 
ference neceszary between the true local time of a place and the stand- 
ard meridian would be thirty minutes. These sections of country in 
this latitude wmld b: about 790 miles wide ; at the equator about 1,040 
miles wide. As we pass from section to section the time would change 
by whole hours, the the minute and second remaining the same over 
the whole couniry. 

As a step in advance, it has been proposed that the ra lroad and tele- 
graph companies d o p t  the 90‘- cr 6-hour meridian from Greenwich, 
(running down the Mississippi Valley and passing through New Or- 
leans) as their standard meridian for the whole country. This time it 
was proposed to call “Railroad and Telegraph Time.” 

In the same way it has been propxed to use the meridian through 
Washington. ’I he meridian through New Orleans being mare nearly 
a central bisecting line for the United States, and bting exactly 6 hours 
from Greenwich, would appear to be the one best suited lo the object 
in view. 

Some parties have gone so far as to urge the adoption of one line 
meridian by the people generally. I can see no objection to the rail- 
road and telegraph companies using the 6-hour meridian, provided the 
relation of the “R. & T.” time to the adopted local time at  any place is 
thoroughly understood. I t  is, however, too early to urge the accept- 
ance of one meridian on the whole people. If we should adopt the 6- 
hour meridian as  the standard for all local limes, business and social 
engagements would begin at widely different times in different sections 
of the country. Banks would open in New York City, Boston, etc., at 
.g o’clock,. theatres would begin their performance at  7 P. M. In St. 
Louis, Chicago, etc., these same openings would occur a t  10 A. M. and 
8 P. M. In San Francisco the time would be 12  o’clock for bank, and 
10 o’clock for theatre openings ; and in like manner tor other business 
and social engagements. 

But all the systems so far spoken of are but steps toward the 
adoption of a uniform standard for the whole earth. 

This international system was proposed independently by Hon. 
Sandford Fleming, Chancellor of Queen’s University at Toronto,and 
by Prof. Cleveland Abbe of the U. S. Signal Service. 

The proposed system is plainly outlined in the following 

PREAMBLE AND RESOLUTION submitted to the Association for the 
Reform and Codification of the Law of Nations, a t  their meeting in 
August, 1881, a t  Cologne, in Rhine-Prussia, by President F. A. P. 
Barnard of Columbia College. 
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Wheveas, Since the creation of a vast system of artificial lines of 
rapid transit and telegraphic communication, extending through wide 
differences of longitude upon both continents, great confusion in time 
reckoning has arisen in consequence of the use, throughout the same 
districts of country, of the differing times of many local meridians ; 
and, 

Whereas, The actual time in use at any place is generally arbitrary 
and at  variance, often by many minutes, with the true local time of 
such place ; and, 

Whereas, Such differences between true and arbitrary time are in 
no way  practically disadvantageous in the affairs of life, when univers- 
ally understood and observed ; and, 

Whereas, It is practicable, by referring the times of all places on the 
globe to a limited number ot meridians suitably chosen, to create a 
time-system for the world, so nearly uniform that the minute and the 
second shall everywhere the same, and the times of places widely diff- 
ering in longitude shall differ only by entire hours-a system ot great 
simplicity and likely to be conducive to the convenience of all man- 
kind ; therefore, 

ResoZved, That this Association approves and recommends to the 
favorable consideration of the governments of all nations, as well as  t o  
all scientific associations, chambers of commerce, boards of trade, and 
telegraphic and transportation companies, a time-system for the world, 
founded on the following principles : 

I .  Twenty-four standard meridians to be fixed upon, distant from 
each other fifteen degrees, or one hour each, in longitude, to which, and 
to which only. the arbitrary local times kept a t  all places on the earth’s 
surface shall be referred. . 

2. The prime meridian, or that by reference to which the positions 
of all the remaining one-hour meridians are to be determined, to be 
the meridian situated in longitude one hundred and eighty degrees, or 
twelve hours, distant from the meridian of Greenwich, which prime 
meridian passes near Behring’s Strait and lies almost wholly on the  
ocean. 

3. The diurnal change of count in the monthly calendar to begin 
when it is midnight on this prime meridian, and the same change t o  
take place lor the several meridians successively, until the circuit of 
the globe has been completed from east to west. 

4. The hour of the day at  any place to be regulated by the standard 
meridian nearest such place in longitude, it being reckoned as  twelve 
o’clock, noon, a t  the moment the mean sun passes such standard meri- 
dian. The minute and second to be t k  same at  all times and for all 
places throughout the earth. 
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5 .  The hours of the day to be numbered from one to twenty-four 
without interruption, and the division of the day into two halves of 
twelve hours each to be abandoned. 

6. For special purposes, as  with a view to promote exactness in 
chronology and to facilitate synchronous observations in science, the 
day and the time of the day as determined by the prime meridian to be 
employed as a kind of universal time-reckoning, under the name ot 

7. For the sake of distinction, the hours of Cosmopolitan Time to be 
denoted by symbols and not by numbers ; and preferably by ihe letters 
of the English alphabet taken i n  their order, which, omitting J and V, 
are twenty-four in iiumber--these letters being also associated with 
the standard meridians in regular order from east to west, so that F 
corresponds to the goo meridian passing near Calcutta, M to the Green- 
wich meridian of 18oO, S to the meridian of New Orleans, 270°, and 
Z to the prime or zero meridian. 

In proposing these resolutions, President Barnard made the following 
remarks : 

COSMOPOLITAN TIME. 

* * * * * * 
" The bounding lines between the successive meridians at which the 

count of the hour shall change, it is not proposed to define with the 
same geometrical precision which characterizes the meridians them- 
selvrs. The idea is rather to follow any well-known natural or politi- 
cal divisions which fall approxima:ely midway between the meridians, 
and which will serve as easily remembered refetence bcundaries. On 
the American Continent, such lines of demarcation are easily found. 
The States and provinces which touch the Mississippi river will use 
valley time ; the Canadas. and the Statcs of the Union which lie east 
of these valley States, and most of which touch the Atlantic, will use 
Atlantic time ; the British provinces farther eastward will use eastern 
time ; the S:ates and provinces which touch the Pacific, will use Pacific 
time ; and all those which lie between the Pacific States and the valley 
States will use mountain time. 

The means by which we expect to establish this system on the 
American Continent, are partly the voluntary action of the transporta- 
tion companies ; partly the co-operation of municipal corporations 
and chambers of commerce : and partly local legislation. Already 
many local organizations have taken steps for the establishment of 
time-balls and other time-signals in furtherance of the practical intro- 
duction of the system. The State of Connecticut has enacted a 
statute making the use of New York time compulsory upon all .trans- 
portation companies withiii her limits. * * * * * 

The Governor-General of Canada, the Marquis of Lorne, has been 
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pleased to interest himself actively in promoting the success of the 
movement. The papers relating to it which have been published by the 
two asscciations whose titles have just been mentioned”>, have been 
forwarded by Lord Lcrne, through the British Fcreign Office in Lon- 
don, to countries witti tvhich Great Britain is in diplomatic relations, 
and to their scitntific associations ; and from the Imperial Academy of 
Sciences at St. Pettrshurg have been received copies of a report from 
a committee, of which t :e tminent astronomer Otto Struve was chair- 
man, cordially approving the proiect ; which report was adopted by the 
Academy. 

Two or thrte minor fta.urts of the scheme contained in the resolu- 
tions proposed remain to he meniioned. The first of these is the pro- 
position to abolish the present division of the day into t&o equal portions 
of twelve lrours each, and to employ instead a continuous count running 
from one to twenty-four hours in each day. The division at present 
in use is not a natural one. It is founded, presumably, upon the custom 
of astronomers 10 begin the day at the meridian passage of the sun, or 
the haliit of the people tu fix the moment of apparent noon by observ- 
ing the coincidence of the shadow of a vertical style with a line drawn 
north and south. The natural division of the day is into a light portion 
a r d  a dark portion. These portions are always and everywhere 
unequal. except for a single day  in the year, or for a single great circle 
of the earth-the equator. No exact system for the uniform division of 
time can therefore be founded upon them. On the other hand, no 
disadvantage can arise from regarding the day as  a unit, subdivided 
into twenty-four equal fractions, a mode of division once very general! 
a t  least in Italy, and hardly yet entirely abandoned ; while there are 
very appreciable disadvantages attending the present division into 
twelve-hour moieties. The first of these is the necessity of using 
always in speech the word forenoon or affernoon, in order to identify 
the portion of the day to which any hour which happens to be mention- 
ed or is to be referred ; or, in writing, to place af.er the number of the 
hour the explanatory suffix A. M. or P. M. Another and even greater 
is the uncertainty in railway time-tables as  to whether a particular 
hour is an hour of the night or of the day. The compact form of these 
tables renders it impossible always to introduce the necessary specifi- 
cations in their columns, and the inquirer is thus often left at a loss. 
Some of the tables, in order to remove the embarrassment, have 
employed the expedient of printing the hours of the night in white 
letters upon a black ground, while those of the day are printed in the 
usual way with black letters upon a white ground1*; but the very 
adoption of this expedient is a confession of the existence of an evil 
which we may easily perceive to be quite unnecessary. Let the hours 
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of the day be only continuously numbered from beginning to end, and 
there will never be any uncertainty a s  to which part of the day is 
meant. 

Another of the secondary features of the scheme is the designation 
of a zero meridian. The zero meridian is that from which terrestrial 
longitudes begin to be reckoned, and that at which, at the close of the 
day, the count of the day in the monthly calendar shall be momentarily 
the same for the entire globe. Any meridian which might be chosen, 
and which should be generally accepted, would answer for this 
purpose ; but such a selection ought not to be made through mere idle 
v y i c e .  Regard should be had to usages actually existing; and if 
there is any meridian which has already become more familiar than 
any other to the great majority of manihd ,  that circumstance should 
be counted in its favor. In a contribution made by me some ten years 
ago to a provisional code of international law drawn up under authority 
of a resolution of this Association, by the Hon. David Dudley Field, 
afterwards President of the Association, I endeavored to assign some 
reasons why the meridian of Greenwich is entitled to be regarded as 
rightfully the first meridian for purposes of longitude. But the same 
reasons apply with equal force to the inferior meridian of Greenwich--that 
is to say, to the meridian twelve hours distant in time, and 180 degrees 
distant in longitude from Greenwich itself; and as I have found, in 
consultation wirh others, that there might b e  danger of awakening 
national susceptibilites by insisting on Gree3wich (though, for myself, 
I fail to find this consideration serious), I have yielded my first opinion, 
and propose to fix the first meridian for time and for terrestial longitude 
at  the 180th degree from Greenwich, so that this first meridian will 
fall almost entirely upon the ocean. As in the monthly calendar the 
change of count must begin at some particular meridian, it is desirable 
that this change shall take place, if possible, beyond the limits of all 
habitable lands; and this is true of the meridian proposed, since, 
except a small portion of wild and desolate sub-arctic Kamschatka, it 
scarcely touches any portion of the earth’s surface uncovered by water. 
At this assumed first meridian, therefore, the day in ordinary 
chronology will begin when the mean sun is on the meridian of Green- 
wich ; so that in fact it will be identical with the astronomical day as  
reckoned at that observatory. 

The  last of the secondary features of the scheme which I have to no- 
tice, is the proposition to establish, for purposes of pure chronology, 
and for the facilitation of synchronous observations in science, a special 
time-reckoning under the name of cosmopoZitan ti&. So long as the 
dimensions of the known world were limited in longitude between the 
Indies on the east and the Canary Islands on the west, there was no 
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danger of a confusion of chronology to arise from a mistake of an en- 
tire day in a date. But at the present time, and since civilization has 
encircled the entire globe, it is a fact that there are certain hours in 
every twenty-four, during which, for one entire half of the habitable 
world the date is a unit more advanced in the monthly calendar than 
in the other. The change of count must have a beginning somewhere. 
In the absence of any distinct convention on the subject, it is generally 
understood that this change begins somewhere in the Pacific Ocean. 
It happens, therefore, that at the moment when the sun ison the merid- 
ian opposed to that of Greenwich, the date for all Asia and all Conti- 
nental Europe may be, for example, the first of January before noon, 
while for the entire American Continent it is still the thirty-first of De- 
cember. On the other hand, when, twelve hours later, the sun is on 
Greenwich meridian, the date will be the first of January for all the 
world, but will be afternoon for Asia and Europe and forenoon for 
America. At present the change of count, as  above observed, is sup- 
posed to begin in the Pacific Ocean, But if we are to be exact, it ought 
to begin at some certainly defined meridian ; and the present proposi- 
tion is to make it begin a t  the meridian distant twelve hours from 
Greenwich. 

The time determined by the proposed zero meridian is, according to 
a suggrstion of Mr. Fleming adopted in the resolution, to be distin- 
guished as cosmopoiit?n time, and nright equally be called universal or 
absolute time. Any observation made in cosmopolitan time will be 
fixed with absolute certainty both in the chronological sequence and in 
the hours of the day, and it can easily be converted, by the addition or 
subtraction of an even number of hours, into the particular time of each 
standard meridian. Mr. Fleming proposes, also, that the hours of this 
universal time shall be distinguished by symbols or letters rather than 
by numbers. The value of this suggestion consists in the fact that. by 
means of it the danger will be averted of ever confounding cosmopoli- 
tan time with that of any other except the prime meridian.” l4 

Delegates from the American Metrological Society and from the 
Canadian Institute, were sent to the International Geographical Con- 
gress held at  Venice in September, 1881. These delegates laid before 
that Congress the above proposed International time-system. Group I,  
to which the resolutions were referred, reported as follows : The 
Group I considers and emits the vote that within a year an International 
Commission should be appointed by the Governments to  consider the 
question of an Initial Meridian, having in view not only the question of 
longitude, but especially that of hours and dates. The Commission 
should be composed of scientific men such as geodesists, geographers, 
and men who represent the interests of commerce, etc. Three mem- 
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bers should be named by each nation. The President of the Italian 
Geographical Society is requested to take the initiative in bringing the 
subject before his Government and foreign geographical societies, and 
to take the necessary steps for the realization of the request contained 
in the resolutions. The Group desires to draw attention to the propo- 
sition of the American delegates that the proposed International Com- 
mission should meet at Washington on or before May I,  1883 .”~~  

From what has been shown, it appears that the proposed sys.em is 
being widely discussed, and is generally favorably received. Efforts 
have been made to bring the whole subject before the railroad men of 
the country. Communications were presented a t  the General Time Con- 
vention of all the roads in the United States, held in New York City in 
October, 1881. from Professor Abbe, chairman of the committee on 
Standard Time of the American Metrological Society, and from Professor 
Ormond Stone, chairman of the committee appointed by the American 
Association for the Advancement of Science. These communications 
were referred to the secretary, with directions to repori a t  the meeting 
to be held in Cleveland, in April, 1882. Public opinion is being informed 
in regard to the proposed system. In the near future we may hope to 
see the adoption of the suggested standards. 

Prof. D. S. MARTIN read by title the following paper, to appear in 
full in the forthcoming Annals of the Academy, Vol. 11, Nos. 7 and 8 : 
DESCRIPTIONS OF NEW SPECIES O F  FOSSILS FROM OHIO, WITH 

NOTES UPON SOME OF T H E  FORMATIONS I N  WHICH THEY 
OCCUR. By Prof. R. P. WHITFIELD. 

H e  also presented the full programme of the Academy’s Lecture- 
course for the season, in behalf of the Committee on Lectures. The  
course comprises the following subjects : 
January 23.-THE MORAL BEARING OF RECENT PHYSICAL THEO- 

February ~O.-ANCIENT CIVILIZATIONS IN AMERICA. Prof. JOHN 

March 20.-SOME RESULTS OF PHOTOGRAPHY AS APPLIED TO 

RIES. Prof. BENJAMIN N. MARTIN. 

S. NEWBERRY. 

ASTRONOMY. Prof. JOHN K. REES. 

FRANCE. Count ERNST V O N  HESSE-WARTEGG. 
April I7.-THE SUBMARINE TUNNEL BETWEEN ENGLAND AND 

May I5.-GLACIERS. Prof. H. CARRINGTON BOLTON. 
NOTES FOR “THE INTERNATIONAL TIME SYSTEM.’’ 

1 See Proceedings of the American Metrological Society. p. 18. Vol. II., Part I. Report 

* A full deccription of this uni ue system is given in the January number of the P@#lar 

* See Reports of the Superintendent of the Naval Observatory. in the Washington 

of Committee on Standard Time, and Vol. II., Part 11.. page 175. 

Science Monthly, by Prof. E. En&. of bashmgton University, Sr. Louis. 

Astronomical and Meteorological Observations. 


